Endothelial cell activation by sera containing HLA antibodies is mediated by interleukin-1.
It has been suggested that antibodies which are associated with chronic pathological conditions such as chronic rejection and autoimmune diseases have the capacity to activate endothelial cells by induction and up-regulation of adhesion molecules. It has also been suggested that HLA antibodies formed by patients awaiting transplantation can activate endothelial cells. These antibodies include HLA and those that bind to endothelial cells. We have further investigated this phenomenon using monoclonal antibodies against HLA class I determinants and sera from aortic valve graft recipients, containing strong HLA antibodies. The effect of 24-hr incubation of antibodies/serum with human umbilical vein endothelial cells (HUVECs) on adhesion molecule expression was measured by flow cytometry. HLA monoclonal antibodies had no effect on ICAM-1 expression on HUVECs. Five of 31 (16%) patients' sera caused strong up-regulation of adhesion molecules (ICAM-1, vascular cell adhesion molecule-1, and E-selectin) but this did not correlate with HLA specificity, IgG, or IgM binding to HUVECs. The activity, found in whole serum and IgG-depleted fractions was inhibited by neutralizing antibodies against interleukin (IL)-1beta and tumor necrosis factor-alpha. Examination of patient sera for presence of IL-1beta demonstrated high levels of IL-1beta in all five sera (range, 30 -500 U/ml) as well as in samples from an additional three patients. The ability to activate endothelial cells detected in our patient sera was caused by cytokines and not antibody. Our observation that addition of cytokines to sera before separation into large and low molecular weight fractions demonstrated retention of cytokines in both fractions may be a confounding issue when investigating endothelial cell activation by patients' sera.